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Competmy inberactioms on differemt length scales e
able to stabilize mesoscale phase separations and

creple spodinl inhomopeneibies in o wide vanety of

sysiems. Examples are stripe formation in doped
Mottt imsulators, os foumed in ronsiiaon metnl oxsdes,
doimaing in magnetic mulilayer compounds  or
mesoseopie  struetures formed by assembling
polymers in solution and amphiphiles in water-oil
minxiures, In all these cases the tendency towards a
perfectly ordered array of domains, siripes ete. i=
wmbermined by frstrating long ramge mileractons,
Very ofien, these assemblies exhibit a long time
dynamics similar o the relasation seen in glosses,
Becouse of this gqualitatively new behavior it has
been speculnted that there are new organizing
principles on the meso and  nano scale, driven by
strong eorrelabions om on otomie seale [1].

Recently, we developed a new theoretical framework
For thee ovestigotiom of non-equilibrium behancior and
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Figwre I: Spatial varistion of the magnetization along a line and o
oot et odirs o il Uiy orile el podni.

glassimess of  quasi  one-dimensional  charge
inhomogengitics, Le stripes, in strongly inferncting
trunsition metal oxides [1]. We showed that on
chergy landscape with an exponentially large munber
ol metpstable configurations emerges m o svsiem
characterized by the competition between local plase
separatien and leng ronge Coulomb mteraction. This
leads 1o a glass transition driven by an Dentropy
crisisC] amd amomalows long me dynamics, This
siripe glass is #elf generared, implyving that the
barmers charactenizing the activaled dynamics ane
rather universal and should ned depend on details like
added impurites bt only on the generie mienecinns
on short and long scales, e the magnetic exchange
internetions and the Coulomb mieraetion. This
uwidversality agrees with magnetic resonance
experiments. We find that the enfropy crisis causes o
beeak up of the stripe glass inloe & mozaie of doimaing
or dropletz, bt up by the vanons metastoble stabes,
which determines the dynamics of motions,

In abmost all cases correlated matenals are located n
ihe vicinity of numerous competing phase ransitions.
Examples are gant magnelo-resisiance mangamies,
magnetic semiconductors, cuprate and organic
supercomndsctors and beavy fermpom svstems, AL low
temperaturgs the quanium naturg of these phase
frunsitions becomes inerepsingly more impartiant,
making  these materials very sensitive o
imperfechons or defects, In facl, one con even use
dafects o probe new propesties of o material close o
a cuantum eritieal poimd [3]

The analysis of the inhomaegeneous
miagnelzation m the vicimty of planar, hne or pomt
defects revenled that at the eritical point a long range
interaction between defects results [4]. We foumd
ihat, topether with an aromalous dyvnamics dus to the
interachion between defects and metal electrons,
drastic chonges of the magnetic propertics of the host
mpterind result. This holds the promise for the design
of materials which, due 1o their new properties on
miesescopie length scoles, are porbicularly senstbive o
muechankeal o clemical pressure and magnetie (elds,
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